I.

Introduction:
In the recent years, ultrasonic studies are extensively used for characterizing the thermodynamic properties and to predict the solute-solvent and ion solvent interactions in aqueous solutions. The velocity of sound in solution is used to give information about bonding between the molecules and formation of complexes at different temperatures through various interactions 2 . Literature survey shows that many researchers have studied the molecular interactions of nitrogenous fertilizers in aqueous or mixed solvent systems by ultrasonic velocity and viscosity studies [3] [4] . The ultrasonic velocity and density of urea fertilizer at different temperatures have been reported in the present paper. From these experimental data, the number of acoustical and thermodynamic parameters like specific acoustic impedance (z), intermolecular free length (L f ), relaxation time ( τ ) hydration number (n h ) , apparent molal compressibility (φ k ), apparent molal volume (φ v ), have been calculated. The values of the parameters have been used to interpret various molecular interactions occurring in the solutions at different temperatures and concentrations of urea.
II. Experimental Details:
In the present investigation, urea of molecular weight of 60.06 gm/mole was taken. The solutions were prepared by dissolving known amount of substance in double distilled water so as to make 0.3m to 2.1m concentration. Ultrasonic velocity was measured using ultrasonic interferometer of fixed frequency 2 MHz (Model F-81, Mittal enterprises, New Delhi). The density was measured using specific gravity bottle and viscosity by Ostwald's viscometer. The temperature was kept constant using constant temperature water bath with an accuracy of +0.1˚C. The measurements are taken from 308˚K to 323˚ K.
The various physical parameters were calculated using the following standard formulae, (i) Adiabatic compressibility β = 1/(U 2 * ρ ) Kg 
III. Results and discussions
Acoustical parameters such as adiabatic compressibility, intermolecular free length, relaxation time, acoustic impedance and hydration number were calculated for various concentrations of aqueous urea solution and tabulated in table 1. The ultrasonic velocity of aqueous solution of urea increases with increase in concentration as well as with temperature is shown in figure (1) . The increasing value of density and viscosity shows that there is strong attraction between solute and solvent molecules. The decrease in values of density and viscosity with increase in temperature shows decrease in intermolecular forces due to increasing thermal energy of the system 5 . Adiabatic compressibility decreases generally with increase in concentration and temperature, because this depends on electron donor and acceptor capacity. Water is polar solvent when urea is added, the association of solute and solvent molecules occurs resulting in close packing of molecules. The decreased values of adiabatic compressibility indicate strong intermolecular association between urea and water molecules. The compressibility of a solvent is higher than that of a solution and decreases with increase in concentration of the solution is observed from figure (2) .
Free length is the average distance between the surfaces of two neighbouring molecules, which is called intermolecular free length 6 . Free length decreases with increase in concentration but increase in the rise of temperature indicating dissociation of intermolecular forces due to increase in the thermal energy of the system which causes increase in volume expansion. The decrease in free length with increase in concentration is shown in figure (3). It indicates that there is significant interaction between solute and solvent molecules.
From the figure (4) it is evident that acoustic impendence values increase with increase in concentration of urea at all temperatures. This is found to be agreement with the theoretical requirements as the values of velocity and density both increase with increase of concentration of solute. The increase in impedance values also supports to the effective solute-solvent interactions.
The interaction between the solute and the solvent molecules is referred to as hydration. The positive values of hydration number increase as appreciable solvation of solutes. This also suggests that compressibility of the solutions will be less than that of the solvent. As a result, the solutes will gain mobility and have more probability of contacting the solvent molecules. The decreasing values of hydration number which indicate the increase in solute-solvent molecules and vice versa is noted at 308˚ K and is shown in fig (5 ). But at other temperatures the hydration number raises to a maximum at 0.6 mole and there after decreases with concentration. Such a decrease in hydration number values with increase of molality of the solute concentration leading to the reduction in the electrostriction 7 .
The decreasing values of hydration number with the temperature indicates structure breaking tendency due to higher thermal energy over interaction energy. The same behaviour is also found in this case of apparent molal volume.
The apparent molal volume is positive at all concentrations and temperature is shown in fig (7) . This behaviour supports that there is strong ion-ion interaction occurring in urea solution 8 . Apparent molal compressibility values are negative at all concentrations is shown in fig (8) . It indicates the ionic interaction occurring in the solution. The same supported by decreasing in adiabatic compressibility with concentrations and temperatures.
The variation of relaxation time with concentration is shown in fig. (6) . The absorption coefficient shows a similar trend to the relaxation time is shown in fig (9 ). This is due to a modification in the nature of the molecular interaction.
In soil test report, the value of nitrogen presented in the native soil is 84.0 Kilo/Acre. The value shows low phosphorous content in the soil at 0.6 mole of urea solution, the nitrogen and potassium content is increased as 140 and 460 k/Acre. It has been seen from table 2, that at higher concentrations of urea the macro nutrient (Phosphorous) and micronutrient (Magnesium) are found to be decreased. Phosphorous plays a prominent role in photosynthesis, early bud and seed formation. Magnesium aids chlorophyll formation, phosphorus metabolism and helps to regulate uptake of other nutrients, so higher concentration of urea supplement to the soil must be avoided..
IV. Conclusion
From the present study it is observed that urea behaves as a structure breaker for the clusters in water. The molecular structure of urea is such that it cannot fit into a group of intermolecularly hydrogen bonded water molecule. Being debarred from this state, it enters the dense water and dilutes this latter state. From the soil test report, it is found that the level of macronutrients decreases at higher concentration of urea. So the higher concentrations of urea supplement to the soil must be avoided. This also confirmed by the absorption coefficient values of aqueous urea solution at higher concentration. 
